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Beachrelfating 



Die Erf hdung beirim em Vbrtahren nach dem Ober- 
begrtff dee Pfltofttenapiuchs 1 uj* eir* eWdrocWwrgl- 
sche Vbrrfchtung nach dem OberbegrW dee 
Anspruches 7. 

Bei stan\dutchWutetem Blogewebe laesfohlhaufig 
das Eitorderrta, unter verwendung der Hochfi-equenz- 
Chfrurgie Gewebecberflechen berohrunpetos und 
daWmiaBigzutoegAaerfiv 
der sijgeranrrten SpT0h4<Degiiation Spray 
Kcaiutation bei hohen Hochfrequemapaiwungen im 
B^ekh KBovoft bowerfcsta^ 
komtertionetien Technk 1st dta Unregdmftttgkelt des 
Lfehtasehberelchs und die Gefahr, de Gewebeober- 
ftdch«2utarbarAsimn. 

One Verbessorung wude dadurch erztott, dafl 
durch Embtaaen writs Edejgasee x. B- von Argon ein 
loniderurgspted c^schaffen wurde, der zur verbesee- 
rung der GtetcNnftSta^t bei der Kbagulatfon von 
Gewebeobermchen beirug. En derarlSges Verfahren 
tetz.BlmderEP0383177A1 beschrieben. Nachtei 
dieses verfahrens 1st die Vewendurni de» recW teuren 
und in KIWkBn hauflg nicht vertQdberen Edelgases. 

Das 23el der vdrfegenden Erflndung besteht derln, 
eki Verfahren und sine Vbrrichiung der eingange 
genaonten Gattung zu sdha^wm&4m**i*nkri- 
sierungsptad tat Berek* der aWven EleWrode rrft ekta* 
dw^MaBnarwenzuVW^ 

Zur UOeungdeser AufoebesW die Merkmaleder 
P«tertotspr0cbe1urKi7\^e8ehea 

Der Erflndung ftegl der Qrundgedanke wigrunde. 
daB ein tonWerungsptad such m» anderen Medien ah 
Edelgasen mogfich isi Ais vortsihaft hat sfch hierbel 
die Erreugung eines Aerosols aus eiw rtfed eriyotenfr 
gen tteheafadosung herauegertem. Die Koinbtafltan 
von Hochfrequenz an der akfiven EleMrode einer elefc* 
tro-frfwurgischen Ntorrichtung mil drier NeCW-Csung W 
, jwarl&afcstinidoohwiJidedie^ 
um ein AnWeben der Betoroden am Kogewebeaiver- 



oern. , a 

ErfndiJngsgernftB wird dem gegenCber e!n Aeroed 
mil einem gewtesen BpOWruck von z.a3,5barumde 
Bektrode hwrngespcm bm herumgeWasen, v-odurdi 
eEn Ic^enjngsHagsl mft det Werter Dbrcnstonierung 
entsteht* 

Als positive EtfeWe dec erfmdmgsgernaBon Ver- 
fehrens ergeben steh ate Veiwendung vtjn ver»g>aren 
Median. 2. a desttBertwn Vfrsser, CO* NaOUsung, 
eine gjetehmaflfce K^a^jutetton dee Btogewebes m 
after festurngrenzten Rache. eme gerlnge Getehr emer 
Karbrjrdsierung. Bine KSNung der BeWrode. Heine, 
sonst abeche RauchbOdung und toinertei Oeruchsbtt- 
dung durch verbrenoen von Gewebe. 

Vbrasithafte AueiOhrungen des erfWiingsgemaOen 
Vsrtehrens sind durohde Anqpr0che2bis6ii«ivortel^ 
hafte AustQhruiigbiormBn der erfindungBge mftBen Nto r- 
richtung durch die AnsprOch* 8bts 10 gekernzefchnet 



Die Erflndung wird Im Mgendan beisplelsweite 
anhand der Zeichnung beschrieben; in deser zeigt 

Hgur 1 elnen scheniafechen Schnrtt elner rein bei- 
y epielaveteen /UislOhrungsform elner erftn- 

dung^iemaBen elekkochki^gtechen 
NfomcMung zur Erxeugung einas Aeroeol- 
strahit um eine rKKr*equerct<hfrurgi»d>e 
ScrnekMektrode herum. 

f ° hekiemvonderHaTiddesBenutiers 

r^lzy^ertdrmlgen mstrurnentenkOrper n ist toaxta) 
e^e rxx^equer^^urgi&che ScbnekWeWrode 12 
angeordnet die gegenubar dem distaien offenen Ende 
is i3c^rohrt6m»^lrtstwemenk^^ 

2ur0cky«rwt2lMuiidfTAeiner2uieit^ 12*verbunden 
isi, da dch • von einer bollerung 
sdtigem Abstand von der lr«enwand des rohiformigen 
tnstn^nenfenkorpers 11 nach hirtten erslracH wo im 
so Berelch dee proxsiialen Endes seftHch em Hochtre- 
quemanschluB 1 5 vorgasahen ist an den eine geaig- 
nete Hoc^eo^ieittsparoiung, die von einem nioht 
darpestetten Hochfrequenzg^nerator erzeugl wird, 
ontegbar 1st Die zugehorige MeulraleteWrode 1st an 
a geeignater Stele des PatertarMrpers angeordnet. 
Der cRstate Berelch des im Qbrtgen aus Metal beste- 
henden InstrumafderWJrpers 1 1 ist aus einem fsoteren- 
den Material 1 V hergeftetft. welches sich nach hmten 
bis Qber die IsoKerung 14 der ZUleHung 12* ersfreokL 
30 Diazuleiiungl^rrilder taolenjng 14 v4id durch 
goeiyiete HaJterungen 16 voowgeweise toaadal mner- 
hatodes fctrimrrtenkorpers 11 gehaiten. Die einzeJ- 
nen Haiterungen 16 slnd {eweils uber den Umtortg um 
die Isolerung 14 herum nrit soWiem Abstaixl angeord- 
3$ net, daB dazwischen 'si axaler Rlchturtg ein ausrei- 
chand o^enslonierter Strorrwig^durchgang voifegt 

Am proximalen Ende des lnsirurm^ter*orpers 11 
sind settttch bzw. axial zwei Zufuhrrohra 17, 18 in das 
Imere dea Irrctrumertonkorper* 11 Nneingefn hft An 
40 das Rohr 17 wird eine Letajng arigeecWoesen, mhtete 
derer batsptelswetee eine 0,9 %4ge Kbcnsarzioeung 
zugafQhrt wird. Das awai ehgelGhrte Bohr 18 tet an 
alnen DrucktuftarnchluB arige^ 
luftaiiTrag^asb^aufscrtagtwert 
46 kmerhab des Hohtraumes 19 des Instrisnenten- 
Korpera 11 wecen dto Rohre 17, 18 Cmnungen 20, 21 
auf.duri^wek^aeKocMa!zlosurwbzw. dtetuftsom 
den Innenraum 19 NneJnoadrOckt warden, daB es zu 
einer Zerstaubung der KbcftsaJziOsunghorir^d. h.zw 
so Bfckjng etnas Aerosols 20. welches aufgruid des 
Druchaufcaus hsbesondere durohdasRohrlBlnRlcb- 
turtga^Pfeleso^chdenlnstrurit^^ zum 
distaien Ende 13 Wn sWrnl und dort a* kegeinrrnfg 
BnwftSfwIesAercecWndslbz^ 
w trtttwelchasbzw. weWiarsornrtdeSptederScrineW- 
eiektroda 12 und das von cfiesar zu koagufierende 
Qogawebe umgM. Durch de bone Spannung der 
SchrwUelektrode 12 wird das Aerosol ionsert und 
eomit sine ionisierte Slrecke zwischen Schneidelek- 
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beaondera gtefchmftffg* und dan* auch beaonders 
c^iotafeWwLichto^ 

Dm Druddufl-ZuMwrohr 18 fet derart writ axial in 
das Irmn des MnmntorMpm 11 Nn«mgettha 
dad eeine AuafrfckedOee 20 atari urmteetoar oberhab 
tindotwa*hWerdero^veri*B*^ 
des HOaalgla^Zuluhrrohroe 17 beflndet Aul deee 
Wabe tsugt cto Ober do AutfrttttdQfie 21 stmnmte 
tuft RQaeighai aua don Rohr 17 en und zerstaubt cJe 
gWduehig zur BMung dee Aeroeoaj 22. 

Stall der dutch d9 Bohre 17, 16 getfldeton Zar- 
sttutMigmcrrichlLiV Mnrtt auch tin Ue*a*chaB*er- 
nebtar on taw. fcn Inrtrunentenk^^ 
Abatand von decern vorgesehen so*. leWerenW 
ware dot ittaGcMfvomttttr Ober einen Aeroad-Zufe* 
tungMcntawh m» dam binerendee hatnjmert^nldr- 
pmllatvofoindea 

Petal ejOi i up NWw 

1. VerWiTOzurberthrunoja*^ 

tatfon von Otagewaba mfttels eine* UcMbagom. 
der durch do von elnem HoGhfrequenrgenarator 
arzeugte Hochaptnnung an etam hochfrecajenz- 
cHnjrtfsctwn «rtfnenterzeugtwW. 

daB zur Srfatffung otoer icfWertenStnxtofOrde 
eilri th terto Uchfcogertf Idung tin urter Verwen- 

deter AarostfctrahJ in do Repjen. wo dof 
Uchtooan rich WMen aoi und etch eine an elrter 
HocMhKijanapamffio angelegte BeWrode (12) 
befMato^edftttwacl 

2. VBrfahrannachAnspruchl, 
dadufchp^kwHuaknnat, 
oMdamAart^fotstraWzurNAwbaasari^oV^ 
ftNgkart tonen r. a NaO odor KJL bduorriacm 
warden. 

3. Verfehrenna<ii Anspruch 1 odar2, 
dadurch gataauaklaiali 

dad der AeroaotorahJ durch eina 0,9 %4ga Koch- 
satziosunp QoLikWwitl 

4. Vortrtrmnachamefndarvoi^^ 
chav 

daB das Aeroaot neon dam Zeraafcfceiralnzip und 
Insbaeondera durch einen arte eta Vergaser auage- 
bfidaton Zet&ttuber orzeugt *Ud. 

5. Varfahren nach elnem dar AnaprOohe 1 bis 3, 
dodurch Qok o i Bi fotch rie l, 

daB das Aaroad durch einen Uhrascrwttvernobter 
erzeuotwatL 



6. Vftrtahfannacheirwmcter vorwo^haidan Ai«pn> 
cha, ^ 

dadurch p^eeaeTieictaieli 
daS aJa Ihlgergas ** da Biidung dea Aeroeda,d 
0 rttt da ZeietadBurig der bwAer^ 

Fttsaajort Lull und/bdor KohisndknM undfoder 
3b^k^verwenddwtUwd>«b^ 
druckdae Trfcergawe eiraWtoariat 

?o 7. BettrDCtfruroJscha \toirtehtung mtt etaer an etna 
von elnem Hoct*aquwuyanerator crxauojte Hoch- 
{raquartzsparinung ajfegbaron A Mi v d eMr D de (12) 
und ainar NeutraJelektrode zur Erzeugung dnaa 
Udtfbogana Im Btogewebe zwectabeffJviaigernD- 

is eerObafflactienNoaouMcn 

fOhrung des vertahrera nech etoemder Ansprucbe 
1bts6. 

dadurch ueaei a Luilchnet* 
daB ate oho A « o *datta hfcBftftmo)err^ 
20 (17.18,19) aufwatet wdeha ainen unter Verwan- 
dung etoealNgorgasee und ainar RDsaigkeHQebt- 
doten Aai uada lr ah l h den Baraioh um do ahflvo 
Bektrode (12) ectickt, wo dar Uchfeogen gebildal 
wafdon aol. 

ss 

8. VbrnchtungrtaiAAnvpruoh7, 
dadurch u ai u i nnidrhfi a t, 
daB da AefwJsa^Etzaupnpl^^ 
alnan ZaiflB^artanaJ (tfl it* alner AudrtttadOaa 

so (13) eaawetst undfodar dafi da Ai uaohaa li- 
Bzougun0Bkcaiv»n>rt» BM^UtrajchaJrvamabior 
umaiA. dar wa H w o aio im Handgriff (11) odor 
audarhdbdaa Hando/Hfs ai^a ordnot und durch 
aina Scra^uidivarbb^ung mft dam Handgriff (11) 

& varbunden iat LtxVodar daB da aJtivo Hochfiro- 
querizalaMrode (12) vorzugEweis* mrtfo tm Zer- 
OAubar* bm UttraBChftflnobaa^anat (19) 
a npaxirdiBt tot uncVodar daB do Zefea%*er-SVor- 
f^or-ado>odanai)ordrwg In dnurridemaefcen 

40 HertJgrifl(11)untaroabra£Wiatwobd 

HrxraYttquomamcraOaaa (16) und do "Wtgerga* 
FtOaaJ^aiasanBchttaao (17. 18} oberdafe am 
Handgrtn (11) vcfgasohan sind. 

45 & ^ferrWi^iiachArap^ 
daduroh goiaaaoaotehnoli 
daB do atdva BeMrods (12) geoenflbar dor Aus- 
trfttadOao (13)o^hB4runion t ar^rpars (11) ebaas 
njrOdtvoraom iat urdfeder daB do aidrvo Bek- 

50 trade (12) nadeV odor atabarag mjagab8del 1st 
undmder daB dar detaie Berelch doa Instrumeo- 
terMrpers (1 1) aus lauga ni Bte r te l (111 beateht 

ia \torricr*jnyna^ainomclBr 
ss dadurch getennzdcnnet, 

daB do aJdVoDoMroda (12» an eino rich hn inatou- 
mantenkOrper (11) tangs aratroctonde Hochfre- 
opero-ZuiaSung (12T) ang^ocMoaaan tat do von 
dner tso&erung 0*) umgeban fat tJncVbdar daB 
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ztttechen dar Zutettungi (12) 2ur akftwrt BeWrocto 
(12) bm (tor bdafon (14) dv Ziiaiung {12) und 
dor hmcnmnd det InctnmntanMrpert (11) vor- 
zug*v^se tooierandt /toctacfchator (16) demrt 
angsordnot slnd, dt8 zwtochvi wt cfcisf bMttfflnv 5 
ten axfttan Sialo des IrtBtrumeritanMnpers (11) 
angeoftinetan Abctwctehtftim (16) auvtichtnd 
Plato for dtn axtafan Ourchgang dts AmomM vor» 
handen 1st 
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(19) EUROPEAN PATENT OFFICE 

(1 1) PUBLICATION NO. EP 0 740 926 A2 

(12) EUROPEAN PATENT APPLICATION (51) Int CI. 6 : A61B 17/39 
(43) Disclosure Date: November 6, 1996, Patent Bulletin 1996/45 

(21) Application No.: 96105805.4 

(22) Filing Date: April 12, 1996 

(84) Treaty Nations Cited: Germany, France, Great Britain 
(30) Priority: May 3, 1995, Germany, 19516238 

(71) Applicant: Gebr. Berchtold GmbH & Co., Tuttlingen, Germany 

(72) Inventors: Helmut Wurzer, Munich, Germany; Rainer Mackel, Koningswinter, 

Germany; Hans-Dieter Liess, Seehelm/Munsing, Germany; Wolfgang 
Muller, Tuttlingen, Germany 

(74) Agent: Gerhart, Manitz et al., Munich, Germany 

(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 
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Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolt A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 
drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12% which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12\ 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22', which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed. 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1. Method for con tactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 
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5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e., 
for atomization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (J 9) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (11) or outside of the handle and connected via a tube connection to the handle 
(1 1) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atoraizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (11'). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12') extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed line (12') and the inside wall of the 
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instrument housing (1 1) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 
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